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(57) ABSTRACT 


A system for testing radar in accordance vvith one embodi- 
ment comprising a target motion platform, a target motion 
platform controller for controlling motion of the platform: a 
radar responsive tag and a delay line located on the target 
motion platform: the radar which is being tested: and a 
motion measurement simulator for inputting data to the 
radar electronics assembly to simulate movement of the 
radar. In some embodiments the system further comprises a 
radar motion platform, vvherein the radar electronics assem- 
bly is positioned on the radar motion platform, a radar 
motion platform controller for controlling the movement of 
the radar motion platform: and a master controller coupled 
to the radar motion platform controller and the target motion 
platform controller. 
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1 
COMPACT RADAR TEST RANGE 


BACKGROUND OF THE INVENTİON 


1. Field of the Invention 

The present invention relates to testing radar systems. 
More specifically, the present invention relates to a compact 
range for testing radar systems. 

2. Discussion of the Related Art 

One of the final steps in testing and qualifying airborne 
radar is to flight test it. Once a minimum set of fight tests is 
performed and the radar is deemed vvorking, a specified 
bur-in is flovvn to mitigate problems associated with infant 
mortality. The flight in the aircraft applies motion, vibration, 
realistic flight temperatures and altitudes, and other envi- 
ronmental characteristics relevant to the real world operation 
ofthe radar. Flight testing is considered to be the final arbiter 
of a good radar system. Flight testing is especially important 
for synthetic aperture radar (SAR). These types of radars 
require precise knovvledge of the motion of the aircraft to 
form the imagery they produce. Because of limited access to 
airplanes and the high cost of testing radars on aircraft, 
hovvever, there is a need to find a substitute for some aspects 
of the flight test and burn-in when a radar system needs to 
be tested. 

Large outdoor ranges have been envisioned in order to 
simulate the movement of radar. SAR imagery relies on 
relative motion betvveen the radar and the target and refers 
to the situation where the radar moves and the target is fixed. 
VVhen the target moves and the radar stays fixed, the radar 
is termed an inverse synthetic aperture radar (ISAR). In 
order to simulate movement ofthe radar using ISAR, one or 
more targets are typically placed on a rotating table and vvith 
the radar stationary. The radar thus makes an image as if it 
were flying around the targets in a circular orbit. 

The problem with the ISAR scheme is that the minimum 
range at which the radar can work is often very large. These 
long minimum ranges are determined by the time the radar 
takes to receive the pulse after it has transmitted it. Due to 
pulse risetimes and other timing considerations, this mini- 
mum range is about 500 meters in a typical radar system. 
Additionally, there may be other difliculties with such a 
rapid svvitching in other parts of the radar circultry, notably 
in the digital vvaveform synthesizer. Moreover, vvorking at 
such minimum ranges is very different from the normal 
operation of the radar, vvhere ranges of the order of 4 km to 
80 km or more are typical. 

Such large minimum ranges mean that the ISAR range 
usually needs to be placed outdoors. Siting such a range can 
be quite a challenge in a business park environment where 
trees and buildings make it very diflicult to find an 
adequately long line of sight distance that is also safe from 
the point of view of human radio frequency exposure. 
Rooftop to rooftop systems may be envisioned, but these can 
also be problematical. It may be hard to find buildings that 
are suflicientiy stable mechanically to support a turntable on 
which to move the targets the radar will image. In addition, 
outdoor turntable systems are susceptible to uncompensated 
motion due to wind. 

Therefore, a system vvhich can test a radar system vvithout 
the need for an aircraft or a large outdoor range is needed in 
order to overcome the above mentioned problems. 


SUMMARY OF THE INVENTION 


A compact radar test range is provided that overcomes the 
problems mentioned above. The compact radar test range 
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also provides solutions to other problems as will be apparent 
İrom the detailed description provided herein. 

One embodiment can be characterized as a compact radar 
test range comprising a radar, a moving platform, and a 
radar responsive tag positioned on the moving platform. 

Another embodiment can be characterized as a system for 
testing radar comprising a target motion platform: a target 
motion platform controller for controlling motion of the 
platform: a tag located on the target motion platform: the 
radar which is being tested: and a motion measurement 
simulator for inputting data to the radar to electronically 
simulate movement of the radar. In some embodiments the 
system further comprises a radar motion platform to provide 
testing of the motion measurement and motion compensa- 
tion of the radar, vvherein the radar is positioned on the radar 
motion platform: a radar motion platform controller for 
controlling the movement of the radar, and a master con- 
troller coupled to the radar motion platform controller and 
the target motion platform controller. 

A method for testing radar comprising sending signals 
from a radar; receiving the signals at a tag: delaying the 
signals received from the radar: moving the tag in a prede- 
termined manner to simulate movement of the radar while 
sending signals back to the radar. The method further can 
include providing the radar vvith data that corresponds to the 
predetermined movement of the tag: moving the radar to 
simulate fiying conditions: and measuring the movement of 
the radar vvith an inertial measurement unit. 


BRIEF DESCRIPTION OF THE DRAVVINGS 


The above and other aspects, features and advantages of 
the present invention vvill be more apparent from the fol- 
lovving more particular description thereof, presented in 
conğunction with the following dravvings, vvherein: 

FIG. 1 is a diagram illustrating a compact radar test range: 

FIG. 2 is a functional diagram illustrating a compact radar 
test range, 

FIG. 3 is a side view illustrating the geometry of a 
synthetic aperture radar (SAR) system, 

FIG. 4 is a plan vievv illustrating the geometry of the 
synthetic aperture radar system of FIG. 3: 

FIG. 5 is a side vievv illustrating the geometry of an 
inverse synthetic aperture radar (ISAR) system, 

FIG. 6 is a plan vievv illustrating the geometry of the 
inverse synthetic aperture radar system of FIG. 5, 

FIG. 7 is an equation illustrating a solution to the vector 
C that is shovvn in FIG. 6, 

FIG. 8 is a diagram illustrating a geometric setup for a 
compact radar test range in accordance vvith one embodi- 
ment: 

FIG. 9 illustrates the minimal amount of motion of a target 
that is needed to form an image for a given geometric setup 
in accordance vvith one embodiment, 

FIG. 10 illustrates an example of a radar displacement 
which causes path differences in the compact geometry in 
the standard ISAR geometry: and 

FIG. 11 illustrates the path difference normalized to the 
vvavelength as a function of the radar displacement shovvn in 
FIG. 10, and 

Corresponding reference characters indicate correspond- 
ing components throughout the several views of the dravv- 
ings. Skilled artisans vvill appreciate that elements in the 
figures are illustrated for simplicity and clarity and have not 
necessarily been dravvn to scale. For example, the dimen- 
sions, sizing, and/or relative placement of some of the 
elements in the figures may be exaggerated relative to other 
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elements to help to improve understanding of various 
embodiments of the present invention. Also, common but 
vvell-understood elements that are useful or necessary in a 
commercially feasible embodiment are often not depicted in 
order to facilitate a less obstructed view of these various 
embodiments of the present invention. İt vvill also be under- 
stood that the terms and expressions used herein have the 
ordinary meaning as is usually accorded to such terms and 
expressions by those skilled in the corresponding respective 
areas of inquiry and study except vvhere other specific 
meanings have othervvise been set forth herein. 


DETATLED DESCRIPTION 


The follovving description is not to be taken in a limiting 
sense, but is made merely for the purpose of describing the 
general principles of the invention. The scope of the inven- 
tion should be determined vvith reference to the claims. The 
present embodiments address the problems described in the 
background vvhile also addressing other additional problems 
as vvill be seen from the follovving detailed description. 

Referring to FIG. 1, a diagram is shovvn illustrating a 
compact radar test range. Shovvn is a radar 100, a moving 
platform 102, a tag 104, an antenna 106, and a delay 108. 

In some embodiments, the radar 100 is placed at least a 
minimum distance that is in the far field of an antenna of the 
radar. In some embodiments, the compact radar test range 
requires distances of 25 meters or less from the radar 100 to 
the antenna 106. Additionally, the compact radar test range 
is preferably situated indoors. The tag 104 is coupled to the 
antenna 106 and the delay 108 and is mounted on the 
moving platform 102. The moving platform 102 is one 
means for moving the tag relative to the radar 100, hovvever, 
other devices for moving the tag 104 are used in alternative 
embodiments. In one embodiment, the delay 108 is an 
optical delay line, hovvever, other delay mechanisms are 
used in alternative embodiments. 

In operation, the radar 100 is substantially stationary and 
emits a pulse to the tag 104 (e.g., an RF tag). As vvill be 
discussed herein belovv, the radar 100 can be shaken or 
slightly moved in order to simulate the vibrations that occur 
on an aircraft. There vvill be prompt return of the pulse to the 
radar 100 due to the passive reflection of the pulse from the 
tag 104. The reflection of the pulse vvill be ignored by the 
radar 100 as the pulse will not be coincident vvith a receive 
enable control gate of the radar 100. The prompt return of 
the pulse may also be mitigated vvith radar absorbing mate- 
rial placed on the tag 104 and the moving platform 102. The 
pulse is received by the tag 104, vvhich is, in one embodi- 
ment, a gain block tag. In one embodiment, no chopping or 
mixing is performed by the tag 104. 

The tag is, in one embodiment, a radar responsive tran- 
sponder which includes a receiving antenna, an amplifier, a 
delay, and a transmitting antenna. VVhen operating, the tag 
continuousİy receives, delays, and retransmits the radar 
pulses as it moves on the platform. The tag may or may not 
modify the radar vvaveform. The receiving and transmitting 
antennas may or may not be the same physical structure. In 
the present embodiment, instead of the pulse being sent to a 
surface acoustic wave (SAW) delay line, as is done in a 
normal tag, the pulse is sent to the optical delay line. The 
optical delay line 108 has a fixed time delay and sends the 
pulse back to the tag 104 vvhich the tag 104 transmits back 
to the radar 100. The length of the delay corresponds to the 
range of the radar. In one embodiment, no modulation is 
imposed on the pulse. Generally, the tag 104 serves as a way 
to interface the optical delay line with the radar 100 (1.e., a 
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vvay to delay the radar signal to simulate normal operational 
radar distances). A variable gain setting vvithin the tag 104 
adjusts the amplitude of the return signal. A quarter wave 
stub antenna is shovvn in the figure as the tag antenna. In one 
embodiment, the quarter wave stub antenna is utilized 
because it can be precisely located and has a nominalily 
eylindrically symmetric antenna pattern. Other antenna con- 
figurations are used in alternative embodiments. 

The tag 104 (including the optical delay line) allovvs for 
a radar system to be tested by accurately simulating imaging 
at a far range. Testing the radar under these far range 
conditions (such as how the radar would normally be 
utilized on an aircraft) allovvs for an accurate testing of the 
motion measurement system of the radar 100. The errors 
associated vvith motion measurement have a relationship 
such that the longer one flies an aperture in order to create 
the image, the greater the error in the positional measure- 
ment. Thus, it is important to test the radar under long range 
conditions in order to make sure the radar is properly 
functioning. The combination of the tag 104 and delay 108 
allovv for the simulated long range testing. As described 
above, the delay 108 can be incorporated into the tag 104 or 
can be interfaced vvith the tag 104. 

Referring to FIG. 2, a functional diagram illustrating the 
compact radar test range. Shovvn is a ISAR controller 200, 
a radar motion controller 202, a ISAR motion measurement 
simulator 204, a target motion controller 206, a radar motion 
table 208, a target motion table 210, a radar electronics 
assembliy 212, an inertial measurement unit (IMU) 214, a 
global positioning system 216 and a radar 220. The radar 
220 includes the radar electronics assembiy 212, the inertial 
measurement unit (IMU) 214 and the global positioning 
system 216. 

The ISAR controller 200, also referred to as a master 
controller, is coupled to the radar motion controller 202 and 
the target motion controller 206. The ISAR controller 200 
provides overall control for the compact radar test range. 
The ISAR controller 200 initiates the radar motion table 208 
and 1ogs data and additionally initiates the target motion 
table 210 and 1ogs data. The radar motion controller 202 
controls the movement of the radar motion table 208. The 
radar motion table 208 provides vibration for the radar 
electronics assembiy 212 that simulates the normal vibra- 
tions that occur when the radar is mounted on an aircraft. 
The target motion controller 206 controls the moövement of 
the target motion table 210. As described above vvith refer- 
ence to FIG. 1, the tag is mounted on the target motion table 
210. The tag is moved in relation to the radar to simulate the 
movement of the radar when imaging an object from an 
aircraft. 

The target motion controller 206 is also coupled to the 
ISAR motion measurement simulator 204. The ISAR 
motion measurement simulator 204 additionally is coupled 
to the GPS 216 and the IMU 214. The GPS 216 and IMU 
214 provide signals representing the true motion of the radar 
are input into the ISAR motion measurement simulator 204. 
The ISAR motion measurement simulator 204 takes these 
signals and determines the true motion of the radar. The 
ISAR motion measurement simulator 204 then controls the 
target motion and in one embodiment, assumes a uniform 
rotation rate. As will be described herein below in greater 
detail, the equivalent platform motion is added to the true 
motion of the radar. The motion is then converted back into 
GPS and IMU raw data and sent to the radar electronics 
assembiy 212. The data from the ISAR motion measurement 
simulator 204 causes the radar electronics assembiy 212 to 
assume that it is moving about a target in a predefined 
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motion. For example, the data vvill simulate a radar moving 
in a large circle around a target image area. 

The radar 220 is a very sensitive receiver and the com- 
pactness of the range means that a lot of unintentional 
signals can possibly interfere vvith the desired signals from 
the tag. In one embodiment, the range is enclosed vvithin a 
chamber. The radar 220 is operated remotely from vvithin or 
outside the chamber. Preferabiy, the geometry of the dish, 
target, and chamber are such as to limit spurious reflections. 
In one embodimeant, the chamber and the motion table are 
covered vvith radar absorbing material in order to limit the 
spurious reflections. Additionally, in one embodiment, all of 
the radar subassemblies are on a vibration table to simulate 
the vibrations that occur during flight. One or more targets 
(e.g., tags) may be utilized. In one embodiment, one target 
may be stationary and placed at the motion compensation 
point (described herein belovv), and other targets have con- 
trolled motion. 

The following description of FIGS. 3-11 provides calcu- 
lations for determining the locations of the equipment in the 
compact radar test range and the relative motion betvveen the 
radar and the tag in order to simulate an actual flight test of 
a radar system. In one embodiment, the distance to the tag 
from the radar is the shortest possible distance that is still 
vvithin the far field of the antenna. The far field or Fraunhofer 
region of a flat plate is given by 


() 


For one exemplary antenna, D”15.5 inches: at 18.2 GHz, 
A=l.65 cm, corresponding to R.£9.4 m. The field at this 
distance corresponds to that from an antenna vvith a gain that 
is 0.99 that of the gain at infinity. At half this distance the 
gain is 0.94 that of the gain at infinity. Therefore, depending 
on hovv stringent the requirement is to get good focusing, the 
minimal distance can be determined. 

If it is desired that this compact ISAR configuration 
simulate a rotating table, then the motion of the moving 
platform is not circular, but executes an elongated elliptical 
orbit (demonstrated below). The orbit depends on the 
depression angle of the radar and the initial position of the 
target vvith respect to the motion compensation point. Thus, 
different targets spatially separated in the scene may have 
very different orbits. In the follovving vve calculate the 
desired orbit. 

In FIGS. 3 and 4 the geometry of a synthetic aperture 
radar (SAR) system is defined. FIG. 3 shovvs a side view of 
the geometry of the SAR system. FIG. 4 shovvs a plan view 
ofthe SAR system geometry. The radar antenna phase center 
(APO) is looking down at the scene center or motion 
compensation point (MCP) with depression angle 6. The 
quantitles r, R, and S are all position vectors. S and r point 
to the target in the scene. The green arrovv indicates an 
upvvard circular motion (clockvvise) for the APC. 

The angle of the vector to the target, S, is 0 as shovvn in 
FIG. 4. In the SAR geometry, R and r are time dependent and 
S is stationary. The explicit coordinates of R are: 


R,”-R cos $ cos WÉ 
R,”R cos $ sin of 


R.”R sing (2) 


where the APC is assumed to be executing a circular orbit 
with angular frequency o). Notationally, the vector is 
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denoted as R and its magnitude as R. Assuming that the 
target lies at the same elevation as the MCP and the 
coordinates of S are: 


Sy”-S cos 6 


S,”S sin 0 (3) 


Forming the magnitude of r, vve find, 


r?-R?4.S”-2RS cos 9 cos(0-cəz) (4) 
This is the same expression that would have been obtained 
the assumption been made that the scene rotates at -c) where 
r and S are time dependent and R is stationary. This is the 
basis for the equality of SAR and ISAR. 


Tuming now to the geometry of an ISAR system. In 
PIGS. 5 and 6 the geometry of an inverse synthetic aperture 
radar (ISAR) system is defined. FIG. 5 shovvs a side view of 
the geometry of the ISAR system. FIG. 6 shovvs a plan view 
of the ISAR system geometry. 


The x coordinate is chosen to be parallel to the stationary 
R vector. The position of the ISAR target located on the 
motion table is given by the vector C. The range to this target 
together with the range associated vvith the delay line delay 
is r and so S denotes the vector to the simulated target. 


In an ISAR system, S rotates in a circle and the target is 
placed on a rotating table. In the compact ISAR geometry a 
circular rotation of S does not correspond to a simple 
circular trayectory of C. Instead, the trafectory is approxi- 
mately elliptical. In the range direction the motion of C 
mirrors the motion of S. In the azimuthal direction, the 
motion of C is compressed due to the divergence of the range 
vectors from the APC. The more compact the range is the 
more compressed the trafectory. 

The following demonstrates the solution for the motion of 
C. The direction and magnitude of C are defined by the 
following two conditions. 


1)rx(8-C)-0 


2)35-Cled, where d is a constant (5) 
In the above equation, d is the distance corresponding to the 
delay line (shovvn in FIG. 1) time delay. The coordinates of 
C are C—x(t)X--y(t)y--z(t)Z. The solution of equation (5) then 
is shovvn in FIG. 7, where, 


00) -1- Scos(0 — cət) (6) 
5 Rcosé 

and 

ya sin? (0 — cət) 


tang 
ii 4 mani 


The solution for y(t) may be given in terms of x(t), where 


() 


Ssin($ — cət) 


(D 
AU = ) 


yüz Rcosé 


Similarly, for the solution of z(t), 


US 7,365,677 B2 


—tang 
OLD 


(8) 


AKAN (x(T) € Scos(9 — cər)) 


The above solutions are exact buy are expressed in such a 
way that approximations may be made in the parameters S/R 
and S/d. To get an approximation of what the trafectory 
looks like, take the zero order approximation in S/R and S/d. 
In this case, 


XİL) x —deosğ — Scos(9 — cət) 


dy. 
yü x di - nin — (ət) 


zÜ) x dsinğ 


(9) 

The ground range coordinate is essentially x(t). The 
motion in x(t) describes the full circular motion in the range 
direction offset by the ground profection of the delay line 
distance. This is in contrast vvith the y(t) motion vvhere it is 
seen that the circular motion in the azimuthal direction is 
compressed by exactly the factor associated with the com- 
pactness of the range. The z(t) expression simpliy expresses 
the fact that in the zero order, the trafectory is roughiy 
horizontal. In fact, Equation (9) is the equation of an ellipse 
centered at (x,y,zy”(-d cos 6,0,d sin 0). If one defined a 
compactness parameter, 


d (10) 


then the eccentricity of the ellipse is e-/1-P?. 

In order to ensure that the motion of C is simulating the 
desired circular orbit of S, any error in the coordinate 
expressions should be much less than the resolution. For 0.1 
meter resolution operation, we assume that S-100 m, R-10, 
000 m, and d-10,000 m. Thus, terms of order S?/d and 
S d/R? need to be retained. The next higher order terms 
proportional to SS/R? is of order 0.01 m. S-100 m would be 
a capable conventional ISAR range. In practice, S will be 
smaller and this allovvs more terms to be neglected. 

Referring next to FIG. 8, one example geometry of the 
compact radar test range is demonstrated. It should be 
understood that many different geometries can be utilized 
and the follovving discussion is only one advantageous 
setup. As shovvn above in relation to the discussion follovv- 
ing Equation (1), the range, according to one embodiment, 
needs to be at least 10 meters long. As in one embodiment, 
the range is indoors, limiting the required height of the radar 
is also advantageous in some embodiments. Thus, the typi- 
cal depression angles are preferably small. FIG. $ demon- 
strates one possible compact geometry. 

In this geometry the available beamvvidth in the elevation 
direction allovvs for a total x-direction excursion of 14 m. 
From Equation (9) the x-direction excursion also determines 
the value for S. In this case, if the maximum value is used, 
S”? m. One reasonable value for R is R—10 km and, from 
above we assume R-d-—14.2 m. With these values, the terms 
of order S?/d, S?d/R?, and higher can be neglected when 
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compared to the resolution p in the equation shown in FIG. 
7. Under these assumptions, the equation shovvn in FIG. 7 
and Equations (6)-(8) become, 


d an 
KO x — Scos(8 — wi) 
i tan26 
"mu 
d 
—— — — - Scost($ — vət) 
14 tang 
m Ssin(9 — cə) : 024) 
yüzə A Rcoso 
zü) 
020) 
tan26 


We calculate how much excursion there is in the compo- 
nents of C during a single image. During an aperture, the 
rotation angle, wita, 2/2 p”0.107 radians for the vvindovv 
factor, a, 71.2, and 0.1 m resolution is needed. The result is 
shovvn below in FIG. 9. FIG. 9 demonstrates the minimal 
amount of motion of the target needed to form an image for 
a given initial angle corresponding to the start of the 
aperture. 

As a function of time, each coordinate increases approxi- 
mately linearly with time. The total excursion of each 
coordinate is what is plotted in FIG. 9 as a function of the 
initial angle, 0, as defined in FIG. 6. Referring back to FIG. 
6, it is clear that at 90 degrees, for instance, the x coordinate 
excursion is large and negative at 0—90 degrees as S rotates. 
The z-coordinate excursion is smaller but is positive to keep 
d constant. The y-coordinate is much smaller in magnitude. 
It is in fact around 1 mm at its maximum excursion, that is, 
it is much smaller than a vvavelength and hence, in many 
instances can likely be set to Ay”0. In this case, it is seen that 
the motion is approximately linear in the x-z plane. 

One of the main uses for range testing vvill be in testing 
motion compensation vvith the radar on a vibration table. A 
potential difliculty vvith this compact range scheme is that 
the change in path length caused by the radar motion is 
different in the compact range than in a conventional ISAR 
range. FIG. 10 demonstrates an example of a radar displace- 
ment vvhich causes path differences in the compact geometry 
in the standard ISAR geometry. 

Suppose at some moment during the aperture, the radar 
undergoes a displacement, ö y. The path length that is 
assumed by the compact range equations is r"-rd. This is in 
contrast vvith the path length that the radar assumes, vvhich 
is". As an estimate of this, this path difference for 60, 6—0. 
For this simplified case, given by 


p"ad-r"-l(R4.S-d))8y?--d-İR?42RS:.S?--öy? (13) 


To the lovvest order in öy?, 


yazan öy? (14) 
ğun 


Preferably, this path difference is much smaller than the 
vvavelength. For the path difference to be less than 0.12, vvith 
S7 m, Equation (14) implfes öyc11 cm. In order to address 
this issue generally, it is necessary to calculate the path 
difference vvith the exact expressions (Equation from FIG. 7 
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and Equations (6)-(8)) in three dimensions. The result is 
shown in FIG. 11 which shovvs the path difference normal- 
ized to the vvavelength as a function of the APC displace- 
ment for x, y, z displacements at 0—Ü and 0—00. 

For each curve, the displacement is in one dimension only. 
İt is clear that large motions such as might be obtained with 
a Scoresby table may be problematical, but vibration ampli- 
tudes characteristic of reasonable level KingAir fight are 
likely fine. It is seen that as long as the displacement is less 
than 15 cm, the path difference betvveen the compact range 
path and the motion compensated path is less than one-tenth 
Of a vvavelengfh. 

An additional feature of the compact radar test system is 
that the RF Tag may be used to impose a false Doppler on 
the return chirp and thus, a moving target at long range may 
be simulated. Since the actual range excursion vvill be 
limited, the radar GMTİT mode cannot be tested with any 
processing algorithm where the actual motion of the target 
and its Doppler are correlated. Tt is nonetheless quite useful 
to validate and qualify the GMT1 behavior with uncorrelated 
positions and velocities. 

While the invention herein disclosed has been described 
by means of specific embodiments and applications thereof, 
other modifications, variations, and arrangements of the 
present invention may be made in accordance vvith the above 
teachings other than as specifically described to practice the 
invention vvithin the spirit and scope defined by the follovv- 
ing claims. 

1 claim: 

1. A compact radar test range comprising: 

a radar, 

a moving platform, and 

a tag positioned on the moving platform, the tag including 

an antenna and a delay, the tag for receiving signals 
sent by the radar vvhile at a first position and sending 
signals back to the radar vvhile the tag is in motion. 

2. The compact radar test range of claim 1 vvherein the 
delay is an optical delay line. 

3. The compact radar test range of claim 1 further com- 
prising a radar motion platform, vvherein the radar is posi- 
tioned on the radar motion platform. 

4. The compact radar test range of claim 1 further com- 
prising a radar motion table controller for controlling the 
motion of the radar motion platform. 

5. The compact radar test range of claim 1 further com- 
prising a motion platform controller for moving the tag in a 
predetermined path. 

6. The compact radar test range of claim 1 vvherein the 
radar, the moving platform and the tag are located indoors. 

7. The compact radar test range of claim 1 vvherein the tag 
imposes a false Doppler on a return chirp to simulate a 
moving target. 

8. A system for testing radar comprising: 

a target motion platform: 
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a target motion platform controller for controlling motion 

of the platform, 

a tag located on the target motion platform: 

a radar for sending a signal to the tag: and 

a motion measurement simulator for inputting data to the 

radar to simulate movement of the radar. 

9. The system of claim 8 vvherein the target motion 
controller moves the tag in a predetermined manner corre- 
sponding to the data that is input to the radar. 

10. The system of claim 8 further comprising: 

a radar motion platform, vvherein the radar is positioned 

on the radar motion platform: and 

a radar motion platform controller for controlling the 

movement of the radar motion platform. 

11. The system of claim 10 further comprising an inertial 
measurement unit for measuring the movement of the radar. 

12. The system of claim 11 comprising a master controller 
coupled to the radar motion platform controller and the 
target motion platform controller. 

13. The system of claim 12 further comprising a global 
positioning system coupled to the motion measurement 
simulator. 

14. The system of claim 8 vvherein the system is located 
indoors. 

15. The system of claim 8 vvherein the tag imposes a false 
Doppler on a return chirp to simulate a moving target. 

16. The system of claim 8 further comprising: 

an antenna coupled to the tag: and 

a delay coupled to the tag. 

17. The system of claim 8 vvherein the delay is an optical 
delay line. 

18. A method for testing radar comprising: 

sending signals from a radar: 

receiving the signals from the radar at a tag: 

delaying the signals received from the radar: 

moving the tag in a predetermined manner to simulate 

movement of the radar while sending signals back to 
the radar. 

19. The method for testing radar of claim 18 further 
comprising providing the radar vvith data that corresponds to 
the predetermined movement of the tag. 

20. The method for testing radar of claim 19 further 
comprising moving the radar to simulate flying conditions. 

21. The method for testing radar of claim 20 further 
comprising measuring the movement of the radar with an 
inertial measurement unit. 

22. The method for testing radar of claim 18 vvherein the 
tag is positioned on a moving platform. 

23. The method for testing radar of claim 22 vvherein the 
tag imposes a false Doppler on a return chirp to simulate a 
moving target. 


